Isolation
and Anti-fungal Activities of 2-Hydroxymethyl-chroman-4-one Produced by Burkholderia sp. MSSP (Received for publication August 14, 2004) In the course of screening for biological active compounds from microbial origins, various strains were isolated from roots of Mimosa pudica using standard dilution agar plate method. One isolate was selected for further studies of bacterial anti-fungal properties. It was designated MSSP and identified as Burkholderia sp. by many biological characteristics such as carbohydrate utilization, biochemical and physiological test and 16S rDNA sequence homology search. To investigate antagonistic principle, anti-fungal compounds were extracted and fractionated by different solvent systems. An anti-fungal compound was isolated from its culture filtrate using organic solvent extraction, column chromatography and thin layer chromatography and pure solid form compound (MSSP2) was obtained. The chemical structure of anti-fungal compound was identified as 2-Hydroxymethyl-chroman-4-one based on the data obtained from spectroscopic analysis such as mass spectral analyses and NMR spectral data. The compound 2-Hydroxymethyl-chroman-4-one exhibited good activities against phytopathogen such as Pythium ultimum, Phytophthora capsici and Sclerotinia sclerotiorum.
Various studies1-3) reported that bacteria such as Pseudomonas sp. or Bacillus sp. might play a role in the reduction of plant diseases. Among them, Burkholderia (previously known as Pseudomonas sp.) can also antagonize and repress many soil-borne plant pathogens.
Particularly, B. cepacia is known to be a ubiquitous inhabitant in soil which has been used as an effective biocontrol agent for Pythium-induced damping-off and Aphanomyces-induced root rot of pea4), and Rhizoctonia solani-induced root rot of poinsettia5). Burkholderia sp. can provide an environmentally friendly alternative to potent and toxic fungicides, which might bring adverse effects to the environment. These antagonistic Burkholderia sp.
produced the anti-fungal compounds such as pyrrolnitrin, 2,4-diacetylphloroglucinol, pyoluteorin and phenazineh6).
Other Pseudomonas strains have also been reported to produce various antibiotics7,8 
Structure Elucidation
The UV spectrum of the purified antibiotic was determined in a methanol solution with a Beckman DU-600 (C=C)cm-1. The structure of MSSP2 was inferred from the 1H and 13C NMR spectral data (Table 3) together with DEPT and 2D NMR experiments. The 13C-NMR spectrum of compound MSSP2 showed ten carbons including one (C-2), six aromatic carbons, of which four were methine and 116.6 (C-9). The 1H-NMR spectrum of this compound showed four ortho, meta-coupled aromatic protons at 7.39 (1H, dd, J=1.6, 7.8Hz), 6.86 (1H, ddd, J=1.0, 7.5, 7.8Hz), 6.98 (1H, dd, J=1.0, 8.3Hz), and 7.34 (1H, ddd, J=1.6, 7.5, 8.3Hz) that were assigned to H-5, H-6, H-8, and H-7, (1H, dd, J=8.2, 10.9Hz). The 1H-1H COSY NMR spectrum of MSSP2 showed two spin-systems for this connection between C-9 and C-2 was determined on the basis of the HMBC correlation (Fig. 1) . The carbonyl it showed HMBC cross peaks with the to H-5, H-3, and H-2 proton. Thus the structure of MSSP2 was determined as 2-Hydroxymethyl-chroman-4-one (Fig. 2) .
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Antifungal Activity
The anti-fungal activity of 2-Hydroxymethyl-chroman-4-one was shown in Table 4 . The biological active compound 2-Hydroxymethyl-chroman-4-one exhibited good activities against phycomycetes group of fungi such as P. ultimum, This paper presents the isolation and characterization of a Burkholderia strain (MSSP) that secretes an anti-fungal compound against plant pathogenic fungi. The principal mode of action of the isolate of Burkholderia sp. in our studies appeared to be antagonism by the production of 2-Hydroxymethyl-chroman-4-one. The isolated anti-fungal compound 2-Hydroxymethyl-chroman-4-one exhibited activities against Pythium, Phytophthora and Sclerotinia (Table 4) . 2-Hydroxymethyl-chroman-4-one was used to mediate for synthesis of benzopyranones19).
However, there has no report on isolation and biological activities from bacterial strains of this species. This is the first report at the isolation and structural identification of 2-Hydroxymethyl-chroman-4-one produced by Burkholderia sp.
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